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* ^ $i ^ - ^ # ^ ^ ' Jli'&ltjR.ifc'ffcii.tfli % Ifc t 
#^T^I^^/t (rate adaptation layer)#;3&J!fe ; # 

4ft it « ^ j& & to It iB HI 9L- > ah£-$t*<$-7t&%k&%-7bTAfo 
a t «&> iL # t it & ' a 1t & fa ft >R ■& is. ( reorder i ng) - 



1 

3£:>C# B £$5^ (# H ^^L^^ "• Transmission Circuit For A Digital Communication 
System) 

A transmission circuit for realizing a rate 
adaptation layer of a digital communication system 
is disclosed. The transmission circuit includes a 
•Processor and a format conversion circuit. The 
processor is capable of managing transmission 
rates of an input and output digital signals of 
the digital communication system. The format 
conversion circuit includes a plurality of input 
units and output units; each input unit is for 
receiving a bit according to the input digital 
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t-i. 
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1>> 



System) 



(^b^^^^ : Transmission Circuit For A Digital Communication 



signal, and each output unit is for transmitting a 
bit to form the output signal. Each input unit and 
output unit are connected by hardware wires to 
Realize data formatting such as b i t -reorder i ng, 
'co-and insertion. 
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i - &WttLW (1) 
f f t afl : 

% 4t # it sfl & & ' - & JX * & $ & IfL #J >F $P it -fiL Ifl 

i& ii t & # ^ ' it A 1^- it ^ m&%Lm.&*>1lBL$L 

tt # % m — ° M - % — & 32 *t it m & %t i ot ' *t to 

GSM(Global System for Mobile Coiiunications)^) ^ H. 

f ^ t ^4 ^ ° ^ t & illfl | ,^ 10t ' n. # ^ ft #J it # & 

& % & Jlr W, Z 12 - tftt 4* (physical layer) 14- #Hr#^ 
ijp- ,# (rate adaptation layer) 1.6- JK£.4t&tt*#.t4t- 

#3 & 18» ^ ^ ^1 12t tl&% s t-$k*tbml%%LA > AT^I 
4- # # 3tL (interpreter)^ ^ • ^ ffi ^ ^- i£ i& Ifcte if 
fR, %. %L 1 (M t J-X & J& € 3" i£ # #T A * MP ' # & & ilj 
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i - &WifLW (2) 

& 12*.Jt3Sffj|4#lfr^'fitAt - # ^ A & ft Bflt& £ # ' & 

^.^^lej^t^^^l » ^ #J it ^ M M #} A & ' # # i& 5. t 

ft 1 4 • $. ffl - t W ' St. ^ dJ T = t ^ I s ! ^ I ^ f 
*4 ' .#t t it f (transparent data)20A^ i$- % % ft 
(fax data)20Ba 1 # f t f *f (non-transparent 
d at a ) 2 0 C • m &t ' # $a m ffi ¥j # ^ 4^ 2 0 #. 

#^^.^it^ 14- ^ it ;t i4#it-#4s-^f*f ' u & m 

^ ^ 1§) 32 & # t #4 # 1=) # # $o ^ (*,ft^J^it^BIt 

stf & t 3- ^ ^ t *4 # $£r ib ^ ^ ''**i-.£*t*i-J#*&* 

Wf^ilfi-f^tt ' A # & # 4. 3g . ^. # ^ JS) # ^ ^ 

Mm I 1 Ot # # 3fr # M & M (rate adaptation 
layer^im & ft m * m & ^ &) * ft & B t & ' * 

- # 3fr ^ ^ 1 6t ' « ^ 13 

^ # ^ /t # «r 4£ A 22A> 22Bv 22C> ^ ^ 4 S | it f 
ft 20A^ # * f ft 20BA # # it t # 20C - & & M. m i% ^ 20D 

& & & & & 24fa ^ & m m & % ft + ' ft & # # ^ - # 

ft ft Ml ' 1 8# *fr ib * - *fc *j * tfc ' 

HSMfc 4fc t- ' A & $ it ft ft 2 O.A# # £ # & /f IftlilS 
22 A ' £ & # # RA0# # & ( function) J8l & 
(encoding): & 3, # /f « tt4S "2 2Bt fl'J & # # T3 0' 
#**ltAtit&^ (bit reversal); & S # £ i& if 44 
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i - &wtaw (3) 

20Cft A # & /f # t tr 4 S 22CU'J & ^ # RLP + FCS# & ; 
ffij £ # m 24t H'l tS: # RA1'# & A It - a RAO# & S It ^ ^ ' 
t& ' ffct** 20 A*T 300* 1200- 2400- 480 0 - 

960 0 - 1 4. 4k C 1 4400) fa to ft 4# ^ A. JL # ^ #• «3 ft ,# 

16» #If£i|&A.JL#|fr#t$ft;t 16«r * 4fe #A Dl - D2- JL 
D 8 a. |i t ' J- a 2 4 0 0 - 4 8 0 0 - 9 6 0 0 - 1 4 . 4 k-fi 

Ttfidil^^ I^a - S'J RAO** & A it -fr 4& # ifc £ St - 1)1 
D2- D3- D4- D5- D8- D7- D8- Spft fa ti 5k ; £• t St- Sp 
^ # * # I 4- • # t *4 # # 1 2 0 Ote to $ lit ff # to $ ft 

A. JL # ft # «9 ft * 16' I'J RA0# &A*t-frftiii&St* St- 
4/1 - Dl- D2- D2- D3- D3- D4- D4- D5- D5- D6- D6- 
D7 - D7 - D8 - D8 - Sp - Spft ^4 it i ; & *J t£ «t • i£ f # 
&4£##ft#$HAji#ft^^ft,f 16> # ft # 18 ft ;t 1 
m % & % ft * «. ' a£££#ft##£itj#f# • # t A 
a £ -It #) # 3 0 Ote to # # ft # ft JL # ft * « ft Jf ' RAO 
# 4*. A tf#ft^I^tt£l •■ • 

l&T&«r*|S)#ft^#t* 5 l- ' # ft «4 ft 1 6* IS) 
BfWftA#t#^e^^#tf4#-5$.#&.' # i» £ # * 
%L ft 't ft to A 0 tfr #- 4" n ~ AiL ffl ~ D • ® — AJL M — D£- #J 

ft ra i§) ft^An^^^^m "> & t. 1 ^ a^## 

H^tS ' f.^B^t^^^^^t^tlf : ffir -fit to AO - 
■ Al - ••• JL A 74? ^ ft hft i® fa 5t » & t 7ft to AO^T «. & t ft 
ft 1t -g- 4ft to (Most Significant Bit' MSB)" Is) 3 » to 
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S- * &WifLW (4) 

BO > Bl » - t 44 B6<j 4- M to to • -fit to BOJb t 44 B#j if # to,-^ 
& ' So ® ~ AS. ® — D ' «T # JW # 3fc *» T : 

( 1 ) + ^te7t4**Itttf# ' 

"If "44 #l to to • $- *- «. ' B — Am ' & ^ # & ft 

# f 44 B • * $ — to to B 0 & f 44 A#j -fit to A 5 ; to to 
B1& f 44 A#j to to A3 ' «- Jt. A #l • * ft ' t 44 B«j to 
to B 7St # ^ t 44 Ai# to to A4 • 

( 2) > to to a ^ ^ 

# & ft t 34 • *» IB — Bt # *i -J- ft * ' t% £ ft ft *&■ ^ 
^> #^ft^t#Bt#^T^#l^f , Jto7bC0- CI' ^ J5'J 

$t ^ to to B4 - B8 • 

( 3) 44: ; -2r r&*P3*«:*fc3,****fttt** i r • * 

«, ' *» 1 — Cm ' tes£$*&ft#^#B*flr# 

A ^ ^ 44 At to to A 1J. A 6 : to to A 0 - A 7%l & & • 

( 4) $P # # ^ f 44 M 4 S it # ft ' Jrfm4f-6&^**l>^5. 

^ ^ # i t ^ f # » *» SI — Dm * • 4& 3, # & ft 
f 44 Bt ' Br T to to BOM. B7^ #J *f A ^ jf 44 A#j to to 
AOJ. A7 • it # t #* At # to to it 4f & & 31 * OP > 

# # il # # * *§ ^ t 44 Bt • * W *. tfc ' ift H 

£•) 0P^T^t#Ait^tl5]to^^ (parity check)' i£ m % 

8i I§1 to *8t i to to # ^ t 44 Bt • ffl ~ m fr\ + 

t • g H SI * OP^j & * * t *r "B^ to to B 8 - t ^ ' 
it # it # 0P&^ M *. # ^ 5. f 44 B# ^- jfc to S. • 
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3. - %r*nnm (5) • 

• d 

&S*p#*t'ffcsi.tllJfc*fc* ' i « f 4 S ^ (micro 
control ler)fc t %L # ^ ^ t8 & ># #J t * s£ # & X 

3fr /v t # 4 *i ' iMi 4^ & -to, to to ' « JL £ # & 4 & ■ • 

i \ 

£. # # ^ ^ £ >i *£r a & f jfe # Mi - #j # %a % • t *4 

f » ttSJi t«i^^*ila*#g * to to ^ # 
( sh i f t ) - ^ to to t *4 i£ 

#r ^ # i€ # • ^ tst ' * f & $t 4 ^ H # ffi ~ A 

# IT ¥t A # ^ ' « «. # t 34 A# 4- to [ A 7 - A 6 - A 5 - 
A4- A3- A2* Al - A 0 ]# ^ & t # B* # ^ to to [ A4 > A0> 
A7- Al* A6- A2- A3^ A5]b£ » tt#it^tT?»J^^-S¥ : 

J» 1 : H* — @ % n kteh &~ m fa Ttik %k 0 ° 

# 4* 2 : f f # Af t 1 ^ - i@ f # i BR* • 

# 3$ 3 : a 4fc to JSl 3£ * (AND)^^r^ ' ^r^#H BR* &j ito. ft 
lit A 75. A lift.* (mask) > «t A ;» * # 33 BR* ¥j Ol to 

[A7* A6- A5- A4- A3> A2> Al- AO]^#]H-i& 

* * # [ 0 * 0 > 0 > 0 - 0 > 0 - 0~ 1 ]it fir Bl it * > 

# i'J [0- 0- 0- 0- 0 > 0- 0- A0]° 
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3. - &w urn (6) 

^ m 4 : a 4± to -f- 60 3" ^ 1f <fr i§ BRt 60 >f£ to # tfr & 

[0- A0> 0> 0> 0- 0* 0- 0] ; 
% m 5: Bfofr 1 60 4? # H AR60 & fa 45l tL »] it 

# i& it # (OR) ' # 1 60 ^ # it ARt ^ /& [0- 
"AO- 0- 0- 0- 0- 0- 0]' %j&$t$---tiL7ltf]® 

% • 

# «■ f # At * -to # it 4 _t it 60 # ^ IS. 4 ( £ ^ m 3 
t«^3W3&*5t*f- ^ # 4* 4 + ifr -fit to ^ 5. ^ IS] 60 44 * 

) » si & & n — At 60 t m & a n & ' & "it # ii 60 t *4 

. : :& 

t.filfi-f^tt^S - «| £ ft ^ $ • . % ft & ff- $, 

it *I Mff A ii * ' ^l«ft4Siiii|lr • £ § & #r 
i it m *S it 60 ' £ f *° ^ #r t ' 4$.®.®% — tetiLTt ' *t # 

it^tiit60^^15-4' &1frm*4L'&%1fr$>&Bfvg-&ft 

( ft. 4: # 4t ' t4sa#-^^i^ti|^ t ' flfc Jfe » 

© t • itt^tt^^ B$ ffi ,& $t & ^ H f I • * ^ 31 ft & -fr 

a % 60 £ 4- % m. A ae. ^ m. A a is *. it~# f # s£ # & • 
# m a M, # 3^ 'ft it. -fit m & M, £f f *4 ^ # 60 itj ^- £ ° 




* io i 
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' t & iilfl 1 




+ 




& 3$, # & 




* 












3& s£ & ift *r #1 ' & ^ 


4^ ft & 






4* 




it t # 5*. # 




> 




^ ^ ^ ^- 




**» 

TO 




f 


m & & # & ' 




it 












M. 


« Jfc « 35 * Sfc 


o 




« # f A # & #J 


1£ a a 3, 






# 




m t ft -it 




w 


o 



2r & it fi- f jN- ft 3, # 4fe » *"#%tW4fr^,#*«^*a 

€ ^ # # # # ;F 4 ^ £ ^ ^ ^ t # • ^ ft .« «. 

J*3ES*ifc<ffff* i l-te3,#& ' - 3r © A ft ^ f £. # 

&/*M*ji!#*tjfc3£gt* ' it ^ t ^ 5*. # ^ # sfc ^ a 4 

# ^ fa t& a£ : 




(8) 





4 M =- ° fflx^^#^ffl*1T%*L^.ii.tR.^*lt 

- ^ S H 32A^-^-^##t^32B; 4 3£ ii 3 2 ^ ^ 
& € s& 3 2 BM T « ffl - ffi aft. # 3 4 ( #*'ffeT£4fetflfttt 
3ft. ) <& ft £- ft # # «. ft • 4 ^ ii 32Affl i 4 S f # ft * 
tttf*frft^*l«;W : *ft- 3, *t 4fe « «&■ 3 2 BM * 

3 2 A » t)L & M ^ t #7 $w ^ $■ 3 6A° A "38 IS 32A-& & Isfr 
# 36A& > ♦ &$##-5£#&tt*P^^j&#$*&t* s f- 

3 8 A > #*fr5.te&***fe«s8-32B' it 41 * ** ^ 4S *J m 51 4 0* 
#J 3, # ife t SS- 32B • ^4tiJ6^-^t#^-^## ° *ft- 

# 4* « 32B*j- # # # f 3 8A& /& f # 4ft- s£ # & & • St * 

#4 38BEJ # JL & a H 32A: A « S 32Ait *r t 

# & #r ». m & # & * ^ & » st & «■ m & £ *&■ * t ** 

36B » & ft >7tl # 34$fr dJ > &&&%i^mg:Mtf}*f]1fc • 



*■ # a ^ t f . 32B^T a t ^ I S ^ ft # 

^ 4ft- & # » € S8- 32B- f £•] 4 2 A6^7 4fc & ffl • *»":*& 

j£ . 4ft- n # ^ 4 2ASt & « E9 m -f- 4ft- H # & t 3ft- F1I F4 
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5. * &WtfLW (9) 

& % 4 2Aii t& # fa m m %h ti (decoder)46A^ 46B° E =- >, 
ft ft ' A 33L n 32A^ m # # & t # 38A^ # & 4£ #>] tfl, ft 40# 4 

4*t**.*friftttl*4*&.1f*t 38B- 3, # 4* « «&■ 42At » # 

|| & f 3 8A^ # & J. -f- 3, # & 1 s£ F 1JL F4 ; # & «e 

$>j m ft 4 ot a>j & # r - j& c i k > m *. $ # « at f ^4 ^ 

# & 3! 1 tf] fa ?L CrO - Crl - CwO - Cwl - a &. & *b eJ& * # & 
f-J f # 40O & t ' i$lfcclkfli & to*, 

CrO ^ Cr If J ^ ^ ^ 5. ^ 4|- i§ 46 At » £ £ « & £ til ft 

Jus_rlJL bus_r4° *» SI ra /ft » it #• sSl & tfl ft ^ #J # it **> 

*S.3t^fl6ft«t##*fr# 3 8 A ' a & e # £ S! & # t ** 

• m 3. ' to it CwO > Cwl-k ^ ^ S. m **» ii 4 6Bt ' 
a £ A # *h w -f® 3& £ m ft bus_wl.£ bus_w4 ; it # 3& & tfl ft 
-&4-a#i!&^-'IB J ?-te5$.|*&€2& ; - -I® £*. £ tfl. ft & « 'J 
~^^te^#&*ti&^f-#te5£ # -4* ( ^ ft A # 

# & t ** 3 8 B) '16- iB M- ft SSt # • * W *. t£ » 0 * a 4fr sS. 
#^€^Fl*iftfi--#^^t#^-^.#^ ' 32A?£ 
Ife $F to it CrO - Cr 1^ #J tSt j& 0 » 0 » -ft. £ tfl, ft bus.r lJj, 1 

( & fa i£ ) • it 3k ft m ft bus_r2J. bus_r4^ 0 ( ^ fa # 
iB ° & & tfl. ft bus_rl^ ^■^^■^#m€^Fm^'it#>lt 

# # ^ f 44 3 8 AM ^ it 4f t # ^ A # ^ : rfa -f- ^ ^ # m € 
5S- F25. F4-#- ^ m ® & ffi, tfl. ft bus_r25T bus_r4^ 0^ ^ it 
#f - IS] ' 4 3£ H 32B-^ m fa 7t CwO * Cwl 
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JS. > (10) 



■fit & o 



o » & & £ m st bus_wl& l ' a is. PI + ^ 



f # 3 8B; ffii & & 0#j 2£ tfL Ifc bus_w25. bus_w4# %\ 
4& ^ ^ # & t & F 25. F 4^ ^ # $fr f # J. E >ft # _t » & 
to 7t CrO » Crlft A CfO> Cwl#j 4£ > ^t^a^JsJ^-f-^-^ 



t4^^^#if4 F 15. F 4#j f t 
I'J ^ JM ^ ^ M 5- AJL ® i D° ffl A5- Bl 3. D^j ^@ ^ ^ 

as- f m f 4 • ?p a & m m it ft i — Aj. m — d# © # 

& 0 A* <?•] & ffc 43 ^ ^ # # t 5S- 

¥j &. & % & $k & ' n #- % M i A ; II Afti.f ^^#*t» 

Fit %n$£mm^$-7t 50A>a 1 1 is t 4 it sob; ^ $r 

^ to 5 0 A^ M m & # «& # # 4& t # #J - to it ( 3fc to 
it AOJL A7) > & m ib * it 50BH-J ^ #J ffl i#t#lit« 
&i — m to it ( M. & to it BOJ. B7) ^F- it 5 0 A^ ^ 

A # it 5 0 Bf B 1 1'J WtjLffr^ljLitft^jfe — toiti£*l 14 5 6 A ° 
^It^v-^it 5 0 At t£ # - £ Jig 5 4A - JL & fi (flip-flop) 
52; & t £ -X- it 5 4f£ # - it # 5 4 G\& llr ->v ( M 

U ^ ^ 0 ' 1 ) - - ^AJgffl ift^ - #1 # # & t # #J to 
lit- ' m. # 54CH'] ^ |fe Ifl life bus.rl&f) & $'J > ft | x | 
54^.|^itii*JI'Jlt«^JE.iLg 52" JE^il 5 2®. % - s$ Sk *& 
5 2 T ' ffl 3^ # £ gg. c 1 k#j iS. f 'J • to it iS 'M % ®r 5 6 A^. £K & 
4^tl^^^^i4^#^^^r>vf-it 50AA^dJ ^ it 50B> 




^ 14 S 



s.^mnm (in 

«il^^ftt^^lli 0 3fr £ * it 50B-T &L ft A ffi (AND 
gate)*, > H- ib it 5'0 IMP fa ft & ffl % J& 5 0C$ 

# f # & & tfl. ft- bus.wlt i I I ° 



Hi At F # # tit & ^ & i& *» 

T 0 f 4 a S 3 2 Ba #l it Cr 0 ^ Cr 1 ( tf #- % ® is ) if i& $l 
41 g 4 6A)if Si & m ft bus_rl^ & Hi » 4- It A. # it 5 0A«t # 
& 4. g $j # J. H m # # m f & 4" IS 4fc it A05- A7ff A. • it 

gfc^i£i&jk&fi#Bfj&cltaL&-t'J ' $F 4- -fit' it n # $fr JL 

5 6 A ; to it 42 f 'J 



^ TO & f'J 

" " 4: it a. it 5 0 km fa ft 



5 6 A&.- « € i& ^ t& #j ^ ^ 

aitil^ f § #j 0 & & ffl i At fa ft : & p] 

% n- 5 6a# # & > ttrife i # it ^ n — At & « & it m % m t 

** %r A # & (te4:ifr##*****tt'ffcit AO^ ^ # t t f # 

m fa ft B 6 ' # # ) ' ^-ji#^4ft^t4Si^tfe 
^ * it i& • t 4 S S 32Btt ^ 7G CwO » Cwl(jLfflis)$.5& 

m *3, n 4 6B# ffe. m ft bus_wl| & Y4l ' ^ ^ ^, # ^ f: 

5 0B3fc £ & 4- * it 50B& #l&#*fc.jfr#*6&£-«'teiG BO 
JL B7 0 H^il#tfftFl§if^^^ ' to it A 05. A7& ft 
&4-l*iA^-it50AJS]B3- ( £. & c 1 km m - -IB it & t ) it 5& 
'h ft % & ft ft & M- & fa M M #J & & ft 50Z> # 

« t. A a g * si # t-*H* ^ # * ' «. C-S- t^l an it 

tjfe^dilf^LWft^*^^, ; * <h * % ' # flt # * - 



II 
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i > 4H8«MIJ (12) 

a,B - Bt W t ' $P #J 1® & fMi to CO - c m >v 

° * ^. # # € & F2t # ^ ^ to 50A^ 
*&ib^ib50B#^BiB+Wlsi^ic#^i4*^J ' & K. 4* Sfc life 
1TL ffe bus_r2- bus_w2& Bf.afe c 1 & # #" t ^ to it 
JVOJ. A7 * # ^ # ^ ^ t # ^ ^ it BOJ. B9# ¥j J- 4t 'It fli life 

f- it • £ M H Bt 4& 7t & PI « 5 6Bt ' tit 7 tiLUk f # & 

a tit. to # Ifr € n- 5 8&**Jl4:fc£#4fc#tt*J4JL*, C 0 - C 
-if ft 5. to to B 4 > B 8 > a 4£ jff it rig 4S ^ f'J -fit to ^ # # 

f f # t • & f'J 4£ to CO - ci-q* *F # & 4E *•] m St 4 0t 
^ ^.j f f4 4 o C ( m ^/f 7F ) • 

* -f SS- F 4 > !■] & a Ifr ^ # io 5 0 hfr »} m & $k tfe m 3fe . 
cOus_r3 ^ bus_r4,& flfc c 1 # «Bc # # & € s& #j <® #l 
to > &. M # m m 5£ bus_w3 - bus_w4#j g W « t il * 
to 5 0 B)lf # m ^ t ^4 6t ^ ^ -fi to # ^ A " @ i Ct # >fiL to 
*E f-J t a& 5 6 Cm t %L ® — Ct #J t A # & » HDt^ 




x. - &wnw (13) 

& to *J t 58- 5 6DU'] Jfe*«.B^D+#**H&-3,"**fc 0 * 

t • to to & f4 € & 5 6 t& # -- it ^ <g & o p l « it # f j& 

0P1& 4- ft >v * to & & # # & t 44 it A 05. A m ' ♦ «. 

M ^ t£ # it *l it # & )?'] # #1 it # & » it If ^ JL # & #. f 

5. 44 to B8fj- & tf) $w ife # to ' M&jHF3g#$i#£.&AtjL 
& f 44 t 0 # # W « » *T ffi .4SE *J f 44 4 OCt # * to 

a * n #i & ^ t 44 ^ m. %~% n- op lit ft * ft & 




A 

-■ - -? 



#1 4 2B#j 



**■ #- # 



■|7\ - B ^ * "fl t ^ ^. # ^ € 38- 3 - ^ 

s& F 1 3 > F24; ^-fgl^^#^t:^^^l^ti^#t#^ 

n- 4 2B-& & m m m ss 4 6o 4 6D^ »] m. ft # & 4$ «». 

4 0t # 44 to Cr2 - Cw2& fftSfc bus_r 1 3 - bus_r24 - 

bus_w 1 3j-X Sl b u s_w 2 4 • J3& c 1 kffl ' & * -J # # ^ t 44 3 8 A - 
IMJM£ t 44 38B# # #r • i4^^t«fe^lt : f : ^^##f 

as- f 1 3 » f 2 4^ m *r it # * $t * ra # t 44 & a # * • & # & 

ft flit 4 0 1 "it # h - 44 to Csit |']4i^^^#^f 4 

# it ft °^ - * 1 44 #■ £ # ^ • « t tt *> m it m> to t ' -f- 

t«- F 1 3& it # B — A > B — C¥ 'm * * t 44 .s£ 

# & ; ^ # m f sg- F 2 4^b it ft M — B * - Dt ^ * S f 
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